Benidipine, a dihydropyridine-calcium channel blocker, inhibits lysophosphatidylcholine-induced endothelial injury via stimulation of nitric oxide release.
Benidipine hydrochloride (benidipine), which is a long-lasting dihydropyridine calcium channel blocker, exerts antihypertensive action via inhibition of Ca(2+) influx through L-type voltage-dependent calcium channels. In addition, benidipine is shown to restore endothelial function. However, the mechanisms whereby benidipine has protective effects on endothelium are poorly defined. Nitric oxide (NO), which is produced by endothelial NO synthase (eNOS), plays important roles in endothelial function. In this study, we examined effects of benidipine on NO production from human umbilical vein endothelial cells. Benidipine (0.3-10 microM) augmented eNOS expression and total eNOS enzymatic activities. Benidipine also promoted the production of NO and the accumulation of cGMP, a second messenger of NO. Lysophosphatidylcholine (lysoPC), a component of oxidized low-density lipoproteins, induced caspase-3 activation followed by apoptosis of endothelial cells. Benidipine (0.3-10 microM) prevented lysoPC-induced caspase-3 activation, which was canceled by Nomega-nitro-L-arginine-methyl ester (L-NAME) (250-2500 microM), an inhibitor of NOS. Moreover, diethylenetetraamine NONOate (30-100 microM), a NO donor, inhibited the caspase-3 activation. These results suggested that the increase in NO production by benidipine might be involved in the inhibition of caspase induction. The direct enhancement of endothelial NO release by benidipine may be in part responsible for amelioration of endothelial dysfunction.